The stitched preform was resin transfer molded using Primaset PT-30 cynate ester. This is a multifunctional cynate ester uses heat to cure, contains less than 0.5% volatiles, has a char yield of 65% by weight, and the temperature-viscosity profile is ideally suited for resin transfer molding (RTM). The RTMed panels were carbonized at 950 o C in a carbonization furnace (1200° C). The porous panel was impregnated by PT-30 using the RTM process and then recarbonized. This step is called the densification and it was repeated twice. The CCC panel density we achieve by two densifications is about 1.65 gm/cc.
The panel was machined at both top and bottom surfaces and all four sides. This machining yields the stitches to be hanging as a through the thickness thread surrounded by carbon matrix and held together by the in-plane layers of CCC. The looping effect of the stitch is completely eliminated. The figure 1 shows a sketch of the panel and how the specimens were extracted. The x and y directions represent the plane of the fabric and the z-axis represents normal to it. The specimens were designated as A and B types. In A type, the wear surface is in the plane of the fabric and is perpendicular to the stitch direction. In type B, the wear surface is perpendicular to the fabric plane. Because the fabric is plain weave, the wear surface encounters 50% of the fibers normal to and 50% of the fiber in the plane of the wear surface. The specimen B represents a case of bearing cage in high-speed spindles and gas turbine engine applications. The specimen diameter and height were 10.0 and 15 mm, respectively. At least three specimens of each type were extracted and used in the wear and friction test.
INTRODUCTION

Carbon/Carbon Composite Test Sample Preparation
The sample preparation consisted of two main steps: manufacturing of stitched CCC composite and specimen extraction. Stitched CCC was manufactured by preparation of stitched carbon fabric, resin transfer molding, carbonization and densification. Except the first step the remaining three steps are explained in detail in references 1 and 2. The target application was bearing cage with a final width about 1 3/4-in (44.45 mm). Therefore a 2 in (50.8 mm) carbon fiber tape, supplied by Textile Technologies Industries using the Thornel T-300 PAN based carbon fiber was chosen. The tape was a plain weave made from 3k carbon tows. The tape had 0.010 to 0.015 inches thick. After weaving, the tape was heat treated at 2500°C to make it suitable for CCC processing. Sixty layers of 18-in long tapes were laid one above the other; stack was held together. The stack was stitched by custom leather sewing machine using a Zylon (PBO) wrapped with carbon fiber, this fiber was supplied as "Schappe Carbon/PBO Nm 4, 4". The Zylon fiber was a good choice for CCC application because its char yield is similar to the matrix (Premaset PT-30) used in the manufacturing process.
Sliding wear tests were done using pin-on-disc set up where hardened steel (R C 65) was used as disc and C-C composites as pin material. Tests were done at a sliding speed of 0.8 m/sec and at loads of 30, 40, 50 N. In all the wear tests specimens were slid for a sliding distance of 2 km. Worn composites specimens were examined under SEM. 
